SUMMARY The subcomponents of the cervical evoked response, Nil, N13, N14, and the following positivity, were studied in 13 patients with full arrest of the intracerebral circulation, isoelectric EEGs and abolished cortical somatosensory evoked responses. The peak negativity (N13) and the following positive wave were present in all patients. Also Nil and N14 could be identified in most patients either at standard stimulation frequency (2 Hz) or by increasing the stimulation rate. The results point to a spinal origin of these sub-components in the human cervical evoked response.
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The human cervical evoked responses, recorded from the neck, typically consists of an initial small positive deflection, a following large negative wave and a final relatively wide positive potential. The peak of the negativity, N13, generally is preceded by a small notch, N1l, on the ascending negativity and is followed by another small inflection, N14, on the descending negative slope.' 5 Various mechanisms have been proposed for each of these subcomponents. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] The cervical evoked response is used extensively in clinical diagnostic neurology either alone or with the plexus and cortical evoked responses to determine the central afferent conduction times.2"30 A full knowledge of the mechanisms and site of origin of the different components in this response therefore evidently is of value.
In the present investigation the various components of the cervical evoked response were examined in a sample of 13 carefully selected patients with maintained cervical evoked responses but extinguished cortical responses, isoelectric EEGs and complete arrest of intracerebral circulation. The purpose of the study was to determine which subcomponents of the human cervical evoked response were of spinal and which of intra-cerebral origin with particular emphasis on the N14 and the following positivity.
Materials
The patients comprised 13 subjects out of a larger group of comatose patients examined with somatosensory evoked potential (SEP) and EEG. The criteria for the present sample were that the cortical evoked responses should be bilaterally abolished while the plexus and cervical responses be well preserved. The EEG taken simultaneously should be isoelectric and four vessel selective high pressure cerebral angiography showing complete arrest of intracerebral circulation should have been performed before or within a maximum of three hours after the EEG and SEP tests. Age and the main diagnostic groups of the patients are shown in table 1. The four patients under the diagnostic column "other" comprise two with complete cerebral infarction after an intracerebral haemorrhage, one with a postoperative cerebral herniation and one with cerebral herniation of unknown aetiology.
Stimulation
The median nerve was stimulated percutaneously either in the wrist or in the elbow. A bipolar commercially available "saddle" electrode (Medelec)) was used for stimulation and the stimuli were delivered by a Medelec IS/V stimulator. Stimulus strength were 150-200 V, duration 0-2 ms. Generally 300-1000 stimuli were delivered to each nerve at standard frequency of 2 Hz. High frequency stimulation (10- 
Results
The main negative component of the cervical evoked response (as defined by the selection criteria) was present in all patients, while the cortical evoked responses invariably were extinguished bilaterally. The notch on the ascending negativity (N11) was easily identified in most patients at standard stimulation frequency of 2 Hz.
The notch (N14) on the descending negativity was present in eight out of the 13 patients and generally seen as a very small inflection at standard stimulation uency. The latencies between the peak of N9 and Nll, and N14 respectively are given in table 2. The results were based on 10 tests in eight patients. Since N14 frequently was inconspicious exact determination of the N9-N14 time often was difficult. The normative data were taken from a previous investigation of the human cervical evoked response.
I
When the stimulation rate was increased (10-50 Hz), the amplitude of the main negative wave (N13) typically was reduced while Nll and N14 were relatively enhanced often being visible as small separate potentials. The identification rate of each subcomponent at standard and high frequency stimulation is given in fig 1B) showed no cortical responses. The animals, does not automatically imply a common mechanism. Recent experimental data from humans,' using conventional neurophysiological test techniques such as resistance to high frequency stimulation, effect of paired stimuli and graded stimulus strength have however confirmed that N14 and the following positive wave in humans have many properties in common with the N2 notch and following positivity in experimental animals.
Based on these data it has been proposed that N14 represented a potential generated in the spinal cord by (presynaptic) 
